A CYTOTAXONOMICAL STUDY ON SOME 
FORMOSAN LILIACEAE <*> 

IIlJEY-JU ClTANC r,) and CmEN-ClfANG HSU <I) 

Abrtrmct: The root-lips of H species belonging to 9 genera and 
fi tribes of I.iliaceac (Hutchinson, 1959) have been examined in order to 
observe their somatic chromosomes. A total of 7 taxa are reported 
here for the first time. The somatic cells of Dispyrum shimadai 
have 2n»16, which is reported from Taiwan as a new number. 

The basic numbers and karyotypes of the genera Aspidistra 
(X'-'IS) and Campylandra (X«-> 19 ) are different from each other, and 
this is correlated with their differences in external features. It is 
suggested that the genus Campylandra should be excluded from the 
tribe Aspidistreae. 

The karyotypes of Aspidistra and Peliosanthts are almost identical. 
It is possible that these two genera may have been derived from a 
common ancestor. 

Possibly a new taxon of Aspidistra has been collected from Ml. 
Ta-wu, it differs from other species in its karyotype as well as in 
its external morphology. It needs fruthcr study. 

In the present study, there arc found to be only two species of 
Peliosanthts instead of three in Taiwan, these are P. arisanrnsts Hay. 
and P. kaoi Ohwi. 


INTRODUCTION 

No comprehensive taxonomical study has yet been made on the liliaceous plants 
of Taiwan, Liu & Ying (1970) have studied a part of these plants based mainly on 
herbaium material. 

The cytological studies of McKelvey and Sax (1933) made a great contribution 
to the systematics of the monocots. They studied the chromosomes of the liliaceous 
families and revealed many foundamental facts for the reclassification of the family. 
Up to now, the plants of the Liliales are still one of the incompletely known groups 
and so is a very troublesome group for taxonomists. Extensive approaches have 
been made on this monocot family and various methods have been introduced to 
enable one to get a better understanding of its phylogeny. One of these methods is 
a study of cytology, and although it has limitations, the work of Ihe McKelvey and 
Sax has been like a spotlight, encouraging students of taxonomy to apply cytology 
as a tool for the classification of the liliaceous plants. 

The cytological studies of some Taiwan liliaceous plants have been reported by 
Chuang et al. (1962), Chao (1963) and Hsu (1967, '71, '72). The karyotype analysis 
of the genus Disporum and a cytotaxonomica! study of the tribe Ophiopogoneae have 
been made by Chuang et al. (1962), and Hsu (1971). The present observations are 
an extension of their previous studies. Extensive studies on the somatic chromo- 

(1) Technical Assistant, Forestry Research Institute. 

(2) fflfUtfl. Professor of Botany, National Taiwan University. 

(:$) This is a part of a Master's thesis presented to the Institute of Botany, NTU, by the 
first author. 


May. 1074 


Chang & Hsu -A Cytntnxnnnmirnl Study on I.itinrcao 


r.o 


somos arc all based on rool lips. Plants collected in the field were rullivaled in our 
experimental gardens. Department of Botany. NTU.. Taipei. 

In the course of the present study, the junior author is indebted to the members 
of the Laboratory of Grasses, for their assistance both in collection materials, cultiva¬ 
tions and countless other ways, also to Dr. C. C. Chen of the Research Institute of 
Agriculture, for his valuable technical suggestions. 

MATERIALS AND METHOD 

All plants used in this study have been carried from their native habitats and 
sown in pots, cultvatcd in the shade house of the Department of Botany, NTU. The 
cytological technique follows the procedure of Chen {1969;: 

1. The root tips were cut from the plant and pretrealed in 0.002 M 8 -hydroxyqui- 
noline (18-20'C) or 0.l?£ colchcinc for 6 8 hrs. 

2. They were fix overnight in a alcohol (95 100.°*) and glacial acetic acid solution 
3: 1 (freshly prepared!. 

3. Washed in 70?* alcohol and stored in the same at 4’C in a refrigerator. 

4. Hydrolyzed in IN HC1 at 60’C for 8 10 min. 

5. Rinsed in 3 changes of distilled water for 2 3 minutes each time. 

6. Stained for 10--30 min. in a leuco basic fuchsin solution. 

7. Treated with 5?* pectinase for 1-2 hrs. 

8. Transferred to 45?£ acetic acid for 10 min. to clear the cytoplasm. 

9. Squashed the merislematic region in one drop 45?* acetic ncid on the slide, the 
extraneous tissue was discarded and then a cover glass was added and pressure 
exerted. 

10. The slide was then checked under a microscope, if the chromosome preparation 
was satisfactory, it was sealed with paraffin wax. 

For the observation of the karyotype, the chromosomes of the somatic melaphase 
were examined with an aid of a microscope under 890X and 2.000X magnifications 
and microphotographs were taken. 

The length of each chromosome was measured from end to end excluding the 
region of the centromere and secondary constriction. The satellale was excluded 
too, if it was ton small. When the arm was curved, it was measured along the 
curve. 

The relative length of the chromosome is indicated by the ratio of the length 
of each chromosome to the mean value of the length of the total chromosomes. When 
the ratio is between 1.01 to 1.25. the chromosome is considered a large chromosome 
(L), when the ratio is between 0.75 to 1.00, it is considered medium (Mj, and when 
the ratio is lesser than 0.75, it is a small (S) chromosome. 

The chromosome morphology is determined by its centromere position; that is 
by their arm ratio (long arm/ short arm) and classified into 4 categories: 1). 
metacentric chromosomes (m; have an arm ratio of 1:1; (21. submctaccntric chrom¬ 
osomes (sm) have an arm ratio more than 1:1 and less than 3: 1; (3). subleloccntric 
chromosomes isl) have an arm ratio equal to 3: lor more; (4). telocentric chroms- 
omes <t) have an arm ratio of 1: 0. 

For the construction of a karyotype, chromosomes were cut from an enlarged 
Photograph and matched in pairs by their length and morphology. Each pair was 
g,Ven a number in a serial order, according to their decreasing length. 

In discussing the symmetry of the karyotype the terms symmetrical of asym- 
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metrical were used, based on the definition made by Stebbins (1970), and the degrees 
of the asymmetry as classified by the same author in Table 1. The symmetrical 
karyotype have the chromosomes of metacentric or submetacentric type and all the 
chromosomes have nearly equal sizes. When the chromosomes are subtelocentric or 
telocentric and size of chromosomes becomes different, the karyotype is called asym¬ 
metrical. It has been said that the asymmetrical karyotype is more advanced than 
symmetrical ones. 


Table 1. The degree of asymmetry of the karyotype 


Longest 

chromosome 

% of arm ratio >2:1 

Shortest 

chromosome 

0.00 

0.01-0.50 

0451-0.99 

1.00 

<2:1 

_ 

1A 

2A 

3A 

4A 

2:1-4:1 

IB 

2B 

3B 1 

4B 

>4:1 

1C 

2C 

3C j 

4C 


RESULT AND DISCUSSION 

Table 2 is a brief summary of our present cytological study of the Formosan 
Liliaceae. In Table 2 the genera and species are arranged alphabetically. An aste¬ 
risk^) indicates the first reports of the chromosome count. The tribe name used 
here is as defined by Hutchinson (1959). Systematic suggestions based on the karyo¬ 
type study arc discussed as follows: 

I. Tribe Tulipeae Hutch. 

Genus Lilium Tourn. et Linn. 

In the tribe Tulipeae only the representative genus, Lilium is found in Taiwan. 
According to Liu & Ying (1970), there are 4 species of Lilium native to Taiwan. 
They are: L. callosum Sieb. et Zucc., L. formosanum Wall., L. longiflorum, and L. 
speciosum Thunb. var. gloriosoides Bak. Among these 4 species, L. formosanum has 
the widest ecological amplitude; it is distributed from sea level to 3,000 m in altitude. 
The next is L. lougiflorum, which is distributed in the northern part and north¬ 
eastern littoral hillsides, to Green Island and Botel Tobago, and from sea level up 
to about 600 m. L. speciosum Thunb. var. gloriosoides Bak. is an endemic species found 
only in the northern part of the Island. L. callosum is only known from Miaoli 
County. 

Key to the native species of Lilium 
1. Flowers trumpet-shaped: 

2. Perianth white inside, with brownish-purple strips outside. L. formosanum 

2. Perianth white, both inside or outside. L. longiflorum 

1. Flowers not trumpet-shaped; perianth segments reflexed, bell-shaped: 

2. Perianth yellow to scarlet. L. callosum 

2. Perianth white with deep red spots and papillae. L. speciosum var. gloriosoides 

Sato (1932) and Stewart (1974) investigated many species belonging to the genus 
Lilium, and found that most of them have 2n = 24 chromosomes. Their basic karyo¬ 
type consists of two large pairs of chromosomes with metacentric or submetacentric 
centromeres. The karyotypes of L. callosum, L. formosanum, L. longiflorum and 
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Table 2. A summary of cytological data on Taiwan Liliaceae.< 
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several varieties of /.. spcciosum were studied by them. 

In the present study. Lilium spcciosum var. gloriosoidcs Baker was critically 
investigated. The materials were collected from Shih tinR. The somatic chromo¬ 
some number of this species is 2n-24. (Plate I. a). The karyotype is of the asym¬ 
metrical type with 4 distinctly larRe chromosomes (1-2), 6 sublarge (3-5), 8 medium 
(6 9), and 6 small (10-12) chromosomes. The 4 large chromosomes have metacentric 
or submetacentric centromeres (1 & 2). The 6 sublarge chromosomes have nearly 
the same size and morphology, but they are all telocentric. In the 8 medium sized 
chromosomes. 6 are subtelocentric and the other 2 seem to be hcteromorphic homo- 
logucs, one of which has a telocentric and the other a subtelocentric centromere. 
In the 6 small chromosomes, 4 arc subtelocentric and 2 are telocentric. The degree 
of the asymmetry is of (3B). The karyotype formula may be written as: 2n = 24 - 
2A"+2B'*+6C , '-J-6I)"-f2E" , +4F* , +2G*. The chromosome count and karyotype 
of this variety is a first report. 

Sato (1932) reported spcciosum var. spcciosum and two other varieties grown 
in Japan. He found that these three taxa have the same karyotype and each has a 
salcllate on one of the largest chromosomes. Stewart (1947) observed 4 varieties of 
species. Three of the four varieties he investigated had the same karpotype, but 
the other one had a small difference in its karyotype. The difference in the karyo¬ 
type is due to the position of the secondary constriction on one of the largest 
chromosomes. However, in the present 'observation, the Formosan species do not 
possess a secondary constriction. It is possible that the difference between the 
varieties may come from the minute and undistinguishable chromosome invertions 
and translocations. 

II. Tribe Scilleae Hutch. 

This tribe has one genus with only one species. Scilla scilloidcs (I.ind.) Drucc in 
Taiwan. It is a bulb-bearing species, and its flowers are very similar to those of 
Allium, but they differ in having a racemose inflorescence. Previous counts on the 
species have shown 2n = 34 (Noda, 1967), 2n-35(Satomi & Ihara, 1963); Haga (1961) 
reported that individual differences do exist in this species, and one to seven 
B-chromosomes were found by him. 

The present investigation confirms Noda’s result. It has the somatic chromosome 
number of 2n--34. The karyotype is of the asymmetrical type with two large 
chromosomes, 22 medium chromosomes and 10 small ones. The two large Chromo¬ 
somes are submetacentric, the medium chromosomes are subtelocentric or telocentric, 
and the 10 small chromosomes are metacentric or submetacentric, of these 10 the 
smallest one has a satellatc. The degree of the asymmetry is (3B). The karyotype 
formula may be written as follows: 

2n = 34 = 2L+22M+10S = 2A*-+2B*'+20C*'+10D- (Plate I. b). 

The karyotype of S. scilloidcs is similar to S. chincnsis and S. japouica (Sato, 
1935). The latter two species have subtelocentric chromosomes and metacentrk 
chromosomes, while the former has more subtelocentric chromosomes. Sato (1935' 
suggested that S. scilloidcs may have come from an amphidiploid origin. That is 
to say, the species is a hybrid derived from two species which have 2n-16, anc 
2n -18. Salomi & Ihara (1963) made a cytological study on S. scilloidcs and the) 
considered that its karyotype was composed of two genomes, namely A and B. A 
is the genome of 2n = 16, and B 2n -18. It seems possible that S. scilloidcs found in 
Taiwan also had an amphidiploid origin. 
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III. Tribe Polygonateae Hutch. 

The external features of the plants belonging to the tribe Polygonateae look 
very much alike, their ecological habitat is also uniform, and their pollen morpho¬ 
logy is of the same type: i. e. monocolpate clliposoid, scabrate, and their sizes range 
from 2-1-26/«x38 66/zX22-36/i (Huang, 1972 j . But on the other hand, the morphology 
of their rhizomes show great differences among the different genera and this 
provides a promising key character. This group of plants grow in wet and foggy 
forests ranging from 1,000m to 3,500m in altitude. They are perennial herbs with 
developed rhizomes A new leafy shoot comes front the rhizome each spring and 
flowers. In this Island, there arc four genera belonging to this tribe. The genera 
can be identified by the following key: 


1. Rhizomes short, tuberous, similar to ginger. Pvlygouaium 

I. Khi/omes creeping, not tuberous 

2. Aerial stem and rhizome of same or similar structure.j. Disporopii* 

2. Aerial stem and rhizome decidedly different in structure. 

3. Khi/omr very slender, white, long creeping: roots librou', lulled 

as in Ophiogtossum .2. Dispurum 

3 . Rhizome thick, brown, bearing thin scattered roots. 4 . Smilacina 
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Key to the genera and the species of tribe Polygonateae 

I. Inflorescence terminal: 

2. Inflorescence in a raceme or panicle; perianth white; anther dorsiflxed 

.t. Smilanna formosauu 

2. Inflorescence in an unthrllilorm raceme; perianth base saccate; 

anther hasitiu-d..j. Disporum 

X Flowers yellow; leaves lanceolate, sessile or nearly so.£>. shimadai 

X Flowers while, apex of the perianth greenish; leaves ovate-lanceolate 

to ovate, pedicellate. U kawakamn 

I. Inflorescence axillary; flowers nodding: 

2. Corona present; flowers axillary. 1-2 from a leaf-base, pedicellate 

I’" 1 ' v,,hm " peduncles.1. Disporopsis arisaiunsis 

2. Corona absent; flowers both with pedicels and peduncles.3. Poiygonatum 

3. Flowers white, greenish at apex. 1.5-2.5cm long; pedicel 0.5-1.5cm 

long; peduncle 1.5-lcm long; flowers 2 to several.. p cyrttnmi 

3. Mower yellow, 0.5-l.5cm long; pedicels and peduncles shorter; 

flowers 2-3. p a// 1 lobalum 

Several cylotaxnnomical papers on the tribe Polygonateae have been contributed 
by Hasegawa 1932). Sato (1942) and Thcrman (1950, '56). In the present study, 
the karyotypes of five species belonging to these four genera have been worked 
out. 

1. Genus Disporopsis Hancc 

Only one species, Disporopsis arisanensis Hay., of this genus is found in Taiwan. 
It usually grows at altitudes ranging from 1,500 and 2,500 blit sometimes grows 
along streams down to about 400m above the sea level. Size of those plants show a 
wide range, l or example, plants growing by Yuan-Yang Lake and at Pci-cha-licn-shan 
usually have stems 15-20cm high, while those growing at Nan-chuang have stems 
2-3 times longer. The leaves and fruits are also larger in the Nan-chuang 
population. However, the epidermal pattern and karyotype of these populations 
arc the same. 

I his species has the somatic number of 2n-40. The karyotype is symmetrical. 
These 40 chromosomes change their size gradually. The largest two pairs have 
submet acentric centromeres, and the smallest two pairs have subtcloeentric centro¬ 
meres. The degree of the asymmetry is ilB). Its karyotype formula may lie 
written: 2n--40 16L-I-24S. (Plate I. c). Sato (1942) reported 2n 40 for this 
species, he described the karyotype as 2L+2M+36S. and suggested this species a 
diploid species. I he Thailand species Disporopsis longifolia Craib. reported by Larsen 
(1966), has the chromosome number of n 20, 2n- 40. 

In the Chromosome Atlas (Darlington & Wylie, 1955), the basic number of this 
genus was suggested to be X = 10. The present results confirm the number of X- 
10, and further more indicates that D. arisanensis is a tetraploid species. 

Nakai (1936) excluded the genus Disporopsis from the tribe Polygonateae and 
established a new tribe, Disporopsidcao. which included the family Convollariaceac. 
Nakai’s treatment is strongly supported in this investigation. 

2. Genus Disporum Salisb. 

Chao ct (tl. (1963) studied the mciosis of the pollen mother cells as well as the 
somatic chromosomes for the genus Disporum of Taiwan. The present results 
closely agree with theirs. Two species, D. kawakamii Hay. and D. shimadai Hay. 
were under critical observations. 
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(1) . Dittporum kawakamii Hay. The somatic chromosome number of this 
species is 2n -16. The karyotype is of the asymmetrical type with three groups of 
chromosomes: one pair of large chromosomes with telocentric centromeres, three 
pairs of medium chromosomes with subtelocentric centromeres, and four pairs of 
small chromosomes of which three pairs have subtelocentric and one pair has sub- 
mctaccntric centromeres. (Plate I, d) From two populations that were investigated 
by Chao ct at., one pair had heteromorphic homologues and ineiosis of the pollen 
mother cells was said to be abnormal. Chao ct at. suggested that this species 
be a hybrid. The present result confirms one of the Chaos' populations (S116I3). 
The second pair of chromosome in Plate I, d shows the so called heteromorphic 
homologues. Hsu i 1971 reported 2n-32 from southern Taiwan. This indicates 
that there may be tctraploid individuals in the species. 

(2) . Disporum nhimadai Hay. Chao ct at. (1963 ) reported this species has a chro¬ 
mosome number of 2n=14. However, in the present study, both numbers 2n 11 
and 2n 16 were found in the same root-tip of different cells. Proportionally the 
cells with 11 chromosomes are more abundent. Meiosis was not investigated in 
this study, and the occurence of 2n • 16 leaves an incompletely understood problem. 
The karyotypes observed were: 2n I I-2L l-8M+4S-2A"+2B"+2C , '+3D" + E*" 
-HF". (Plate II. a The It chromosomes are of three groups: two large, eight 
medium and four small. The two large chromosomes are subtelocentric. The eight 
medium chromosomes, seven have subtelocentric, and one a subtelocentric centromeres, 
and no heteromorphic homologues were seen. On the other hand, those cellshaving 
2n = l(>, had two extra chromosomes of a medium size, and a small chromosome 
with a subtelocentric centromere (Plate 11. b-6). It is possible that D. shimatlui is 
also a hybrid, file chromosome number of 2n —16 for I). shinmJai is a first report. 
3. Genus Polygonatum fTourn.) Adans. 

The basic chromosome numbers found in this genus are X ‘I, 10, 11 ami II 
(Darlington & Wylie. 1955; Cave, 1956, '61; Ornduff, 1965-70). Two species of 
I’olyxotuttum have been reported from Taiwan, of which the karyoptype analysis 
was made on cyrtanna Hua. 

This species has a somatic chromosome number of 2n-22, of which three 
groups of chromosomes can be identified, i. e. 12 large, six medium, and four small 
chromosomes. Of the 12 large chromosomes, four have the arm ratio of 3:2 to 1:3, 
and eight have the arm-ratio of 2:1; the six medium chromosomes all arc mctaccn¬ 
tric ones. The four small chromosomes are subtelocentric. The degree of the 
asymmetry is of (IB/. The karyotype may be expressed as: 2n = 22-12L+6M + 
4S (see Plate II, c). 

‘1. Genus Smilacina Dcsf. 

In this genus only one species, S. formosam Hay., is found in Taiwan. The 
somatic chromosomes of this species is 2n=36, and was reported by Chuang (1962,. 
A noteworthy cytolaxonomical contribution on the genus has been made by Kawano 
& litis ;1966). 

lhe present observations on the root-tip cells of the species is 2n -36. The 
karyotype is composed of chromosomes: (a,, two large chromosomes with mctaccn- 
Iric centromeres; (b). 11 medium chromosomes, of which two have mctaccntric 
centromers, the other two have submetacentric centromeres; (c). the 20 small 
chromosomes are submetacentric or mctaccntric, among them one pair has a 
salcllaie (Plate II, d-10). The karyotype is; 2n-2L+14M+20S (Plate II, d , and 
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the drgrcc of the asymmetry is of (2C). Our results agree with Chuang’s. It 
is interesting that the karyotype of S. formosana is almost the same with 5. 
racemosa var. raccnwsa of North America studied by Kawano & litis. Furthermore, 
among the 12 taxa investialed by them, high polyploids (2n=8x-72; 2n- 16x = 14l) 
were found. They concluded that all Smilacina species are remarkably uniform in 
the basic karyotype and suggested that the genus is one of the disjunct Arcto- 
Tertiary elements between Old and New World. Morphologically they are differ¬ 
entiated and adapted to cloud forest habitats. Stcbbins (1967) called these plants 
with disjunctive distributions "vital ious species” 

IV. Tribe Aspidistreae Hutch. 

The tribe Aspidislreae defined by Hutchinson is a group of perennial herbs 
with rhizomes. The aerial stems are very short or slemless and the leaves arc 
radical or come from the rhizome. The inflorescence of this group is on dense 
bractcate spikes or solitary and the perianth is 1-3-mcroiis. They are united at 
the base, campanulas or broadly tubular. Stamens arc 6 or 8. inserted on the 
perianth-tube and the ovary is 4 3-celled. We have two genera of these plants 
in Taiwan, and they can be differentiated by the following key: 

1 . Flower solitary; leaves long petioiate.I Aspidistra 

1. Flowers in dense liracleae spikes; leaves sessile. ■>. Campylandra 

1, Genus Aspidistra Ker-Gawl 

There are three species of Aspidistra in Taiwan, namely: A. attenuata. A. 
daibuensis, and A. mnshaensis. The vegetative parts of these three species all look 
alike, but the flowers and fruits are seldom seen. It is very difficult to distinguish 
them merely by their vegetative parts. Our materials were collected from their 
type localities and checked against the original description. 

' 1Aspidistra attenuata Hay. Specimens collected from the Tting pu Hotspring 
possess thick rhizomes and coriaceous leaves with long petioles (30-10 cm long). 
The blades are about 80 cm long by 8 cm wide, acute at the apex and acuminate 
at the base. The flower is solitary with a short stalk of 1.5-2.5 cm long, and is 
subtended by conspicuous lanceolate, thin bracts. Perianths are 8, brownishpurplc 
in color, and united into a campanulate tube. Stamens arc 8.2-2.5 mm long, in¬ 
serted in the lube, and the stigma is capitate with 2 mm long stalk. 

The somatic chromosomes of this species are 2n-36. The karyotype formula 
may be expressed as follows: 2n=36=2L+16M+18S=2A , "+6B ,, +2C* , +4D ^, +4E , ' 
(»F*" + 12G. (Plate II, e) The 36 chromosomes can be arranged in three categories: 
lage, medium and small: (a). The one pair of large chromosomes possess a meta- 
centric centromere; (b). The 16 medium chromosomes have sublclocentric centro¬ 
meres, three pairs of them having the arm-ratio of 6:1 one pair with the ratio of 
3:1, and the other four pairs with arm-ratios of 6:1, of whicn two pairs of them 
are medium sized and the other two somewhat smaller; (c). Among the 18 small 
chromosomes, 6 arc somewhat larger, and the other 12 arc distinctly smaller with 
submetacentric or mclaccntric centromers. 

:2i. Aspidistra daibuensis Hay. Hsu (1967) reputed 2n-36 for this species. The 
sample for the present cytological study was collected from Nan-jen-shan. It was 
collected from the edge of a cultivated field. The plant was dwarf in form and 
the leaves were 30-10 cm long by 5-6 cm wide. The flowers urceolale-campanulale. 

The somatic chromosome of this species is 2n=36. The karyotype formula may 
be written as follows: 2n=36^2L+16M+18S Plate II, f). Its karyotype is exactly 
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like of A. attenuata. 

f3). Aspidistra mushaensin Hay. A specimen collected from the Lu-shan Hot-spring 
has coriaceous leaves but they arc somewhat thinner than those of A. attenuata, 
and arc 30-40 cm long by 5 6 cm wide. This shows the same karyotype as the 
previous two species with: 2n=36-2l. l*lliM+18S. il’late III. a) 

1 1). Aspidistra sp. A specimen collected from Ml. Ta-wu is a doubtful taxon. It 
differs from others by its much smaller size and different karyotype. It possesses 
smaller and narrower leaves with blades 15 20 cm long by 4 cm wide with many 
while spots on them and has a petiole. The karyotype is: 2n=36=2I.+20M+14S 
! Plate 111, b). Its karyotype is composed of two large mclaccntric chromosomes, 
20 medium chromosomes with subtcloecnlric centromeres, and 11 small chromosomes 
with submet acentric or mclaccntric centromeres. 

based on the external features and karyoplype, it is possible that this is a new 
species, however up to now no (lowers or fruits have been seen and so needs further 
study. 

The species belonging to the genus Aspidistra were mainly identified by llayala 
(1912, TO) on the size of their leaves and flowers. The differences between A. 
attenuata and A. daibuensis as described by llayala may be listed as follows: 


Sprites 

Character 

A. attenuata 

A. daibuensis 

teat: 

l argr, ahoiil 125 cm long. 

Smaller, about 45 cm long. 

Flower: 

Floral-lulie campaniilalc. 

Floral-lube urceolate: 



Perianth-segment with 2 keels. 


Aspidistra usually grows on the margin of forests as an undergrow'lh. It is 
one of the half-shade plants. When it grows in shady places, the leaves are longer, 
but when it grows in open, sunny places, the leaves become smaller. A. attenuata 
growing on the edge of a forest is tall, with larger leaves. These same plants 
when grown in a shade house, become smaller. A plant of A. daibuensis collected 
from Nan-jen-shan was taken and cultivated in our shade house, it became much 
larger than in its original habitat. Therefore, the size of their leaves may not be 
a reliable character for identification. 

As to the floral shape in A. attenuata, the field observations as well as the 
herbarium sheets show that the flowers are attached at the very base of the plant, 
just above the soil surface, and are campanulatc in shape, however when they arc 
dry or faded, they become urceolate, and due to the dehydration of the perianth- 
lube, the keels become conspicuous. 

In short, the genus Aspidistra needs further study. 

2. Genus Campylandra Bak. 

In this genus only one species. Campylandra watanabei Dandy is reported from 
Taiwan. It has 2n = 38 chromosomes, of the 19 pairs of chromosomes, their change 
in size is in a gradual series from large to small. There arc two pairs of large 
chromosomes with mctacenlric centromeres, and two pairs of sublarge chromosomes 
with submctaccntric centromeres: the other 15 pairs arc not so easily distinguished 
hy their sizes. In these 15 pairs, only one pair possesses subteloccntric centromeres, 
the others arc mclaccntric. The degree of the asymmetry is of (2B). (Plate III, c) 
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Sato (1942) studied a related species, Rhodea japonira, and also reported 2n- 
3# chromosomes. The karyotype was also reported to be of the asymmetrical type. 
The karyotypes of the genera CamPylandra and Aspidistra are very different. The 
basic number of the former is X19, and the degree of asymmetry is of type (2C). 
The gross morphology of these two genera also show dissimilarity. Their differ¬ 
ences are listed as following: 


Genus 

Character 

Aspidistra 

Campylandra 

Stem: 

Khtz<>im- creeping; scaly. 

Rhizome fleshy, without scales. 

Leaf: 

I’ctiolc conspicuous 

Sessile 

Inflorescence: 

Solitary.*.talked.arising (tom rhizome 

IVnse terniin.il spike 

Flower: 

4-nicrou*. tubular campanulate 

rt-merous. broadly caiupjnulalc 


Based on karyotypes and their morphological strutures, it is suggested that 
Ctimfiylandra Ik* excluded from the tribe Aspidisicac. Xakai 11936) created the tribe 
Khodac as a section of the family Convollariaccac Link (1829) and placed the genera 
Rhodea and Camphylandra in this new tribe. After observing the karyotypes, Sato 
11942) has the opinion that Aspidistra very different from the plants belonging to 
Khodeac, and our results agree with his. 

V. Tribe I’eliosantheae Hutch. 

This tribe contains the single genus, 1‘diosanthcs. It is distributed in tropical 
regions. Three species have been reported from Taiwan, namely /’. arisanensis 
Hay., /’. tashiroi Hay. (1916), and /'. kaui Ohwi < 1967). Ilayata in his leones 
IMantarum Formosanarum II separated /'. arisanensis from /’. tashiroi and treated 
them as two new species. He said that these two species were very similar in 
external features but differed in the number of their floral parts, the former had 
6 Moral parts, while the latter 5. The hololype of the former was collected at Mt. 
A-li-shan in January, and the latter was collected but once in the wild and then 
cultivated in Taipei, it flowered in February. It is possible that those with 5- 
mcrous floral parts are abnormal forms, and probably /’. tashiroi is a cultivated 
abnormal form of /’. arisanensis. Such abnormal conditions are often seen in lilia¬ 
ceous plants. In the populations of Ophiopognn. lor instance, there exist individuals 
in the field with 5-merous floral parts. The authors have found plants of /'. kaai 
with 4, 5, and 6 floral parts growing on the same plant and this condition is not 
rare. Therefore the authors favor reducing I*, tashiroi to a synonym of /'. arisa¬ 
nensis, Ohwi (1967) discussed this same problem when he described /'. kaoi as a 
new species. So we conclude that there arc only two species of Pcliosanthes in 
Taiwan instead of three. They can be identified by the following key: 

I- t-eaves larger, blades I!i-:f5 cm lung liy f,-H cm wide.I. p. arisanensis 

1 . Leaves smaller. Maries up w> to cm lung by lA-*i5 cm wide. 2. P. haoi 

The following previous cylological studies have been reported: Sato (19-12) 
reported the karyotype of /'. arisanensis as 2n = 36=2L+2M'+lM+28S. Larsen obser- 
ved a Thailand species with the same number of 2n-:36. Jones & Smith (1967) 
studied two species, of which both were 2n~36. 

The haploid number of n=*18 was obtained from PMCs of one species; Hsu 
(1971) found the PMCs of /'. kaoi to be n = 17. It seems that the basic number of 
the genus should be X = 18. 
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(1) . Pcliosanthes arisanenHiH Hay. Wc found the somatic chromosome number and 
karyotype be: 2n = 36=2L+2M'+4M+28S. (Plate III, d). This confirms Sato's 
result. The degree of the asymmetry of the karyotype is (2C), with 18 pairs of 
chromosomes. One pairs of large chromosomes has mclaccntric centromeres; three 
pairs of medium chromosomes have subtelocenlric centromeres, one of them has a 
secondary constriction on the long arm;14 pairs of small chromosomes have sub- 
met acentric or subtclocentric centromeres. 

(2) . Peliosanthea kaoi Ohwi. This species also has 2n-36 number of somatic chro¬ 
mosome, but the karyotype (Plate III, e) is somewhat different from P. arisanensis. 
Its karyotype formula may be expressed as follows: 2n = 2L+4M+30S. The degree 
of the asymmetry is also of (20. with one pair of longest chromosomes having 
subtclocentric centromeres, and the 15 pairs of small chromosomes having the sub- 
telocentric or submetacentric centromeres. 

The authors found a close relationship between the karyotypes of Aspidistra 
and Pcliosanthcs. The basic chromosome number was X-18, with the somatic chro¬ 
mosome of 2n-36. In their karyotypes, each had a large metacentric chromosome 
and the other components of the karyotype were similar both as to size and mor¬ 
phology, the degree of the asymmetry for all was (2Ci. Due to the similarity 
between the karyotypes of Aspidistra and Pcliosanthcs, it is suggested that they 
may have been derived from a common ancestor, but have followed different evo¬ 
lutionary lines. Our studies on Ophiopogon and Liriopc gave the same findings as by 
Hascgawa (1968) and Sato (1942), and since these groups have vary similar karyo¬ 
types, we agree with Englcr’s classification of including the genera: Liriopc, Ophio¬ 
pogon and Pcliosanthcs in the tribe Ophiopogonoideae, and wc suggest that the genera 
Aspidistra and Peliosanthcs be included in Ophiopogoneae. 

Based mainly on external features, Nakai (1936) placed Ophiopogon and Liriopc 
in the tribe Ophiopogoneae. Pcliosanthcs in Pelisoantheae, and Aspidistra in Aspidi- 
streae. This seems to be a reasonable arrangement and is supported by our studies 
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c Campylandra w*ta> u3«i Dandy 2n= 39 
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d Psliotanthts aruartnsu Hay. ?n “ 36 
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e Ptliotanthtt kaoi Ohwi 2n = 36 


'■ ■ III. K.uyi>l>|N Aspidistra musliafiisis I lay.. 2n 36 (a). Aspidistra s|».. 2n .16 (b); 

Campylandra watanabii handy, 2i» :W (c); l\liosantlns artsaitc lists Hay., 'Jii“.lo («l). 
Piliosautlics kaoi Ohwi, 2n ,J 36 (*). 
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I’lnti IV. Mu isluiwiiiK tin- somatic chromosomes nl a. /.ilium sprrwsuin var. 

gtoriosoides. 2i» 2-1; l>. Uisp>rum sliimadai. '.!u -M; e. Uisporum sliimadai. ..’ii hi; il. 
Pi'liasmithi'S kiwi. 2n ;a»; e. Campylandra ivatanabi'i. 2o IW. I. Smihuiiui fornwsaiia. 
Zn 'U.. k'- Disfsimpsis arisattcHsis. Zn 10; li. ik Ulu stilloidcs. 2n >.14; i. Piliosantlus 
arisainusis. '.!u ;tt»; j. Aspidistra allcnuata. Zn :tt>. k. Aspidistra musharusis. Zn :tr»; I. 
Aspidistra s|».. 2o :Mi. m. Uisporum kauakamii. 2n hi. n. Aspidistra daibumsis. Jn :«>: 
• • Polygonal urn lyrlmma. 2n- 22. 




